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GENTLEMEN,-Perforation of the bowel in typhoid fever has
been generally admitted to be one of the most terribly fatal
of accidents. Until a few years ago the physician when he
recognised its occurrence knew of nothing which could avert
death and had to content himself with attempting to ease
the patient’s sufferings and with preparing the friends for
the inevitable. It was of no consequence whether the acci- ’,
dent was recognised early or late, or even at all, and the
classical descriptions in the text-books applied rather to the
terminal condition of the patient than to the symptoms and
signs of perforation itself.

It is one of the greatest triumphs of modern surgery
that by its means the lives of a no insignificant number
of patients have now been saved from death by perfora- i
tion. You see before you to-day two patients who
have made a good recovery, having been operated on

by my surgical colleague, Mr. W. H. Battle, shortly
after the accident, which in both cases occurred during
the height of the illness. We have now had at this
hospital three successful cases out of nine operated
on. At the Johns Hopkins Hospital six lives have been
saved by operation out of 18. In the series collected by
Finneyl-a series including many cases in which surgical
aid was called in too late-there are no fewer than 23
recoveries out of 112 cases operated on, and Dr. W. W.
Keen has published tables of 158 cases with 37 recoveries.
When one takes into account the fact that in a large pro-
portion of the cases operation has not been performed until
more than 18 hours had elapsed since the perforation the ’,,
number of successful cases must be considered as extremely
encouraging.

It is not my intention to enter into details as to the treat-
ment of perforation, for there is, in my opinion, no room
for doubt that the only rational treatment is surgical, by
laparotomy and suture, and accordingly does not come within
my province. Physicians are all agreed that the medical
treatment of this accident has scarcely ever succeeded in
saving a patient’s life, while laparotomy has already in a few
years saved many lives. I am bound to draw special atten-
tion, however, to the fact that in but few of the modern text-
books is it duly impressed on the reader that when perfora-
tion has occurred practically the sole chance of saving the
life of the patient is early operation. Dr. J. Dreschfeld in
his article in Allbutt’s " System of Medicine," published, it
is true, seven years ago, says, that while surgical interference
has been suggested " it is very difficult to give the indications
which render an operation likely to be successful." " Dr.
P. H. Pye-Smith in the latest edition of Fagge’s "Text-book
of the Principles and Practice of Medicine " conveys the
impression that there is as little to be hoped from surgical
as from medical treatment. He says : 

’’ Though the results
(of surgical interference) are usually unsuccessful, they
are perhaps not more so than of those of treatment

by opium." A. Chantemesse 3 (1899) refers to some 30
cases in which laparotomy has been performed (not all

certainly typhoid, the author says) ; "on compte, je crois,
deux succes." Lancereaux and Paulesco (1903) say :
"La premiere indication est d’immobiliser l’intestin, le
laudanum enfin," &c., thus teaching the new generation
to persevere in the futile methods of the past. But 1
think the reason why few physicians have as yet become I

1 Johns Hopkins Hospital Reports, vol. viii., 1900.
2 Journal of the American Medical Association, January, 1900.

3 Trait&eacute; de M&eacute;decine, Paris, 1899.
4 Ibid., 1903.
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enthusiastic over surgical treatment for perforation is
that they nearly always see these cases too late and they
have not had any personal experience of the successful
results which may be obtained from early operation. For
myself, I am in complete agreement with the conclusions
of Finney 5 when he says : " The only rational treatment
of perforation is a surgical operation and to this there
is no contra-indication save a moribund condition of the
patient."

I want first to impress upon you that perforation
is no uncommon accident. There is clear and unmis-
takable evidence that one out of every three or four
deaths from typhoid fever is directly brought about through
this complication. Everyone who is in general practice is
certain to have to treat few or many cases of typhoid fever
and the chances are that in one out of every 30 cases he has
perforation will occur.

The f’reque’1l,c,!/ of perforation. --The statistics as to the fre-
quency of perforation given even in the best text-books are
mostly ancient and do not help us very much. They have
been copied from one book to another and are of little value
for this country. You will find it stated in numerous text-
books on the authority of Murchison that out of 1721
necropsies the proportion of cases of perforation was 11’13
per cent., but if you go to the fountain head and consult
Murchison’s 6 own work you will see he mentions that among
412 necropsies in this country there were 80 cases of perfora-
tion, or 19’ 41 per cent., while among 1309 which he
collected from French and German literature there were 116
or 8’8 per cent. From the available statistics it would seem
that on the continent they have a much smaller proportion
of cases of perforation than we have here, but we have to
consider the disease as we meet with it in our own country.
According to H&ouml;lscher among 2000 necropsies on cases of
typhoid fever at the Munich Pathological Institute there
were only 114 cases of perforation or 5’7 per cent.
Murchison met with 48 cases of perforation, or 3 per cent.,
among 1580 cases of typhoid fever, while Liebermeister 11 at
Basle found only 1’3 per cent. among 2000 cases and
Schulz at Hamburg only 1’2 per cent. among 3686 cases.
I shall not aattempt to explain why the proportion of cases
of perforation is so small in the continental statistics, but
shall proceed to show you that here and in other English-
speaking countries the accident is a more frequent one.
We have ready to our hand in the careful statistical

reports of metropolitan hospitals thoroughly trustworthy
information, the diagnosis in nearly every case having been
verified by post-mortem examination. I give in tabular form
below statistics obtained from four London hospitals :-

TABLE L-Giving Particulars relating to Typhoid Never in
four London ffospitals.

It will be seen that there is a remarkable agreement between
the results at the four hospitals. The mortality from all
causes is 13 &deg; 4 per cent. and from perforation 4’5 per cent.
Three of the cases of perforation recovered after operation.
In fully a third of the fatal cases perforation occurred. The
statistical reports for the hospitals under the Metro-
politan Asylums Board show that 5878 cases were admitted
to the hospitals during the five years 1897-1901, among
which there occurred 920 deaths and 189 cases of perforation.
The mortality from all causes was 15&deg; 6 per cent. and from

perforation 3&deg;2 per cent. It is possible that post-mortem
examinations are not so constantly made in the fatal cases

5 Loc. cit.
6 Continued Fevers, third edition, 1884.

7 M&uuml;nchener Medicinische Wochenschrift, 1891. Band xxxviii., 64.
8 Ziemssen’s Handbook, 1874, Band ii., Heft i., 161.

9 Centralblatt f&uuml;r Allgemeine Pathologie, 1891, Band ii., 289.
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as at the general hospitals and that, therefore, the frequency
of perforation may be somewhat understated.
We may next compare these statistics with those of three

hospitals in widely different parts of the world. At the
Johns Hopkins Hospital, Baltimore, out of 829 cases treated
by the cold-bath system during a period of ten years ending
May 15th, 1899, there were 63 deaths and 23 cases of
perforation (three of which, however, recovered after opera-
tion). At the Royal Victoria Hospital, Montreal, out of 620
cases treated on the cold-bath system during the seven

years ending December, 1900, there were 34 deaths and 11
cases of perforation. At the Brisbane Hospital, Queensland,
out of 1902 cases treated on the cold-bath system during the
ten years ending December, 1896, there were 143 deaths and
56 cases of perforation.

TABLE n.-Giving Particulars of Cases of Typhoid Fever
treated in Canada, America, and Australia.

In the case of the first four in the above list, as already
mentioned, the cold-bath method of treatment was employed,
and whether as the result of that or for other reasons the
mortality at these hospitals is less than half what it is in
our London hospitals. Still it will be observed that the pro-
portion of cases of perforation to the fatal cases is about the
same. For the first three the mortality is 7’1 per cent. and
the proportion of perforation 2’ 7 per cent. of the cases. For
the series of 4212 cases the proportion of perforation is
2’8 per cent.
Combining the statistics of the London hospitals with

those of these other hospitals we get a series of 11,762 cases
with 1500 deaths and 396 cases of perforation. Perforation

occurred, therefore, in 3’3 per cent. of all the cases, or once
in every 30 cases, and more than a fourth of the deaths were
due to perforation. I think, therefore, that we shall not be
far wrong if we conclude that in this country at any rate at
least 25 per cent. of all deaths from typhoid fever are due to
perforation. Here in London some 800 deaths from typhoid
fever occur every year, while in England and Wales the
number is about 5500.10 Accordingly it is probable that some
200 deaths in London and 1500 in England and Wales
occur every year from perforation. Probably 500 lives I
annually might be saved if cases of perforation were

recognised early and were operated on by competent
surgeons, of whom there is now no lack in all centres of
population.

she type of the disease.-Although it is said to be more
common for perforation to occur in cases of a severe or pro-
nounced type it may happen in the very mildest form of the
disease. According to Fitz, 25 per cent. of the cases of
perforation occur in mild attacks of the disease. A good
many instances of its occurrence in the ambulatory form of
the disease have been recorded. Murchison relates the case
of a man who walked a mile to the hospital and died from
perforation within 30 hours. Another patient was attacked
while digging. I find that among 81 cases in which
the type of the fever is recorded 23 were severe, 11 were
typical, 9 were of moderate severity, and 38, or nearly

10 In the United States, according to Dr. Hugh M. Taylor (New
York Medical Journal, Feb. 1st, 1902), the death-rate from typhoid fever
is 75,000 annually. It is probable, therefore, that 25,000 persons die
from perforation every year in the United States.

half, were mild. In this series, at any rate, there is a pre-
ponderance among the mild and. moderate cases. Haemor-
rhage has been a forerunner of perforation in a significant
number of instances. Thus in 11 out of 60 cases perforation
was preceded by considerable haemorrhage. Haemorrhage,
therefore, should make us keep a sharp look-out for possible
perforation.
Age and sex.-Age does not affect the liability to perfora-

tion, but sex does exercise an influence and the proportion of
males to females is about 3 to 1.

Time of its occurrence.-Perforation may occur, as already
mentioned, in the ambulatory form of typhoid fever or before
the patient has felt ill enough to go to bed. In such cases it
is very difficult to fix the exact period of the disease at
which perforation has occurred. Perforation is, however,
very rare before the ninth or tenth day of the illness. It is
most frequent in the third week, especially towards its end,
but is also common about the beginning of the fourth week.
It is at this stage of the disease that you ought to be
particularly watchful. After the fourth week the frequency
lessens again, but during a relapse there is an increased
risk of perforation, especially about the end of the second or
beginning of the third week of the relapse. Of the two
cases which we are considering, in the first perforation
occurred on the tenth day of the first relapse and in the
second on the eleventh day of the illness.

TABLE III.-Showing the Time of Occurrence oj Perforation
in 300 Cases.

From this it will be seen that very nearly a third of all the
cases have occurred in the third week and about 70 per cent.
in the second, third, and fourth weeks. Mr. J. F. R.
Gairdner’1 has recorded that out of 47 cases of perforation
there were 23 during the stage of full activity and 24 when
convalescence had been nearly or quite reached. There is

probably about an equal chance of perforation happening
after and before the end of the third week.

Site of perforation.-It is important to remember that the
seat of perforation is most commonly in the last 12 inches
of the ileum where ulceration is usually most severe. It is
there accordingly that the surgeon will first look for a per-
foration. The small intestine may, however, give way
higher up, the chance of which event rapidly diminishes as
we get farther from the ileo-caecal valve. In the large
intestine, which is much less commonly perforated than
the ileum, the sigmoid flexure appears to be the part
most likely to give way. Sometimes perforation has occurred
in the vermiform appendix or in a Meckel’s diverticulum.
As a rule there is but one perforation, but sometimes
(15 per cent.) there are two, three, or more. In about half
of the cases the perforation is of minute size. The part of
intestine perforated was as follows in 264 cases : the jejunum
in two cases ; the ileum in 232 cases, or 87’ 8 per cent. ; the
large intestine in 22 cases; and the appendix in nine cases.
In one case both the ileum and the large intestine were per-
forated. There were two perforations in 28 cases, three
perforations in four cases, four perforations in one case, five
perforations in three cases, and six or more perforations in
six cases. In four cases mentioned by Fitz l2 the perforation
occurred in a Meckel’s diverticulum. In two-thirds of the
cases the perforation was situated in the last foot of the
ileum.

The symptoms of perforation.-The symptoms and signs of
perforation are generally very summarily considered in the
ordinary text-books. You are informed that. the. onset of

11 Glasgow Medical Journal, February, 1897.
12 Boston Medical and Surgical Journal, Oct. 1st, 1891.
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perforation is accompanied by acute pain, collapse, and

perhaps rigors, and that the abdomen becomes distended
and tender, the pulse small and rapid, and a fatal result soon
ensues ; or that perforation manifests itself by sudden pain
in one part of the abdomen, followed by signs of general
peritonitis, diffused abdominal pain, tenderness, distension,
and collapse. Such descriptions, I fear, serve only to lead
the student to expect that the signs and symptoms of

perforation are the same as those of general peritonitis.
But it is our aim to recognise perforation before there has
been time for peritonitis to have developed and to prevent it.
If you are going to wait until the signs of general peri-
tonitis have supervened the time for doing anything likely
to save the patient’s life will be, as a rule, over and gone.

Usually the earliest and by far the most important and
significant as well as the most constant symptom is
abdominal pain-pain of more or less sudden onset,
persistent but probably with paroxysmal exacerbations,
generally severe, and sometimes agonising in its intensity.
In some cases the pain is slight to begin with and gradually
becomes worse, but a sudden acute onset is more usual. In
both of our cases the pain was referred to the right iliac
region, but, as a rule, the pain is not very definitely
localised, although if referred to any particular part it

, is usually to the lower half of the abdomen below the
’ level of the umbilicus. If it starts in one spot it tends

later to diffuse itself and to become generalised. Some-
times the pain is referred to the bladder region or to the
testicles, or to the end of the penis. Sometimes the pain
appears to have followed some sudden movement. Sudden
severe abdominal pain was observed as the first symptom
of perforation in 68 out of 76 cases. Of the remaining eight
cases in two there was pain but not of sudden onset, in
two it was noted that there was very little pain, and in four
there is no mention of pain as a symptom.
The next most frequent symptom is tenderness of the

abdomen. The tenderness may be general, but often it is
most marked over the lower half, especially on the right
side. Tenderness is recorded in the notes in 28 out of 76
cases but it is probably much more constant a symptom than
this would indicate, and except in those rare cases where
there is a general absence of symptoms one does not find it
mentioned that tenderness has been looked for and not
found. In both of our cases tenderness was very marked. I
should certainly regard perforation as improbable in a

suspected case if tenderness were altogether absent.
Vomiting is a less common and less significant symptom

than pain. Of our two patients both vomited, one almost
immediately after the onset of pain, the other not until ten
hours had elapsed. Vomiting is recorded as an early sym-
ptom in 22 out of 76 cases. It may come on only once, sooner
or later, after the onset of pain, or it may be repeated several
times. It is usually accompanied with nausea or there may
be a feeling of nausea without actual sickness. Hiccough is
a still less frequent symptom, but its occurrence equally with
that of pain or vomiting indicates the necessity for a careful
examination. Occasionally the onset of perforation is accom-
panied by looseness of the bowels which may act several times
at short intervals. Sometimes there is a rigor or there is
sweating. In some cases there are the usual symptoms of
collapse or shock. Sometimes there is mental excitement.
The efEect of perforation on the temperature is variable.

In some cases it causes a marked fall ; in others, especially
when it occurs during an apyrexial period such as con-
valescence, it causes a rise. Sometimes a drop is followed
by a rise and sometimes a rise is followed by a

drop. The teaching of some authorities that a fall of

temperature occurs in the great majority of cases is not

supported by clinical experience. We regard an alteration
of temperature associated with other symptoms as of some
significance whether the change is upwards or downwards.
Do not, however, consider a change of temperature is a

necessary consequence of perforation. In our two patients
it is to be observed that there was no marked alteration of

temperature during the first few hours after perforation. In
the first case the temperature remained steady durirg the
first seven hours, but fell from 102 &deg;4&deg; to 97 - 41 F. between
the seventh and the tenth hour. In the second case, where
operation was performed within six hours, there was no
marked change.
More characteristic than a change of temperature is

a change of the rate and character of the pulse. As
a rule the pulse becomes more frequent and weaker.
The change in the pulse is not usually immediate and

the pulse should be observed every half-hour after the
onset of the pain. If it is observed to become more rapid
and to become running or thready such a charge is highly
significant when associated with other symptoms. Increased
frequency of the pulse is, however, by no meacs always an
immediate result of perforation. I would specially draw
your attention to the fact that the rate of the pulse in
the first case was constant at 95 from two hours to
ten hours after the time of perforation. In the second
case, however, the pulse-rate increased in frequency from 68
to 84 forty-five minutes after the time of perforation and to
104 three hours after. With increased rapidity of the pulse
there is commonly increased frequency of the respirations
which may be shallow or of a sighing character.
The facies of the patient sometimes affords decided help to

diagnosis but only when we know it has altered with the
occurrence of such symptoms as have been already con-

sidered. The presence of a pinched or anxious look or an
expression of pain, depression of the angles of the mouth,
sinking in of the eyes, blueness of the lips, and sweating
are points which you may note as useful auxiliary signs. The
decubitus is nearly always dorsal and the legs are usually
drawn up.

In the recognition of perforation you must trust above all to
what you are able to discover by your own examination by
inspection, palpation, and percussion of the abdomen. You
should always make a point of examining the abdomen at
every visit when you have charge of a case of typhoid fever,
for it is specially important to know whether there has been
any marked change coincident with supposed perforation.
Flaccidity, softness, and free abdominal respiratory move-
ments are all reassuring signs, while distension, hardness,
and absent or slight respiratory movements are, on the other
hand, of bad omen. It is important to remember that you
do not necessarily find a distended abdomen. If the
abdomen is not distended previously, the mere occur-

rence of perforation will not produce any immediate
distension. I consider a rigid retracted abdomen as

just as significant as one that is tense and distended.
You will always carefully percuss out the area of liver
dulness. If you find it obliterated that does not necessarily
mean that there is gas in the peritoneal cavity as it some-
times occurs where you have a distended colon in front of
the liver. But it is an important aid to diagnosis in con-
nexion with other signs. You will also carefully percuss
the flanks and if you find dulness in the flanks gently turn
the patient on one side and see if the dulness disappears on
the other. Percuss the suprapubic region and be careful
not to miss an over-full bladder. A rectal examination may
also help.

In cases where there is no distension then one attaches the

greatest importance to resistance, tenseness, or muscle spasm
in the abdominal wall. In cases where there is distension
one also expects to get a sense of resistance to palpation.
In both conditions you generally find tenderness. The
abdominal movements are usually considerably impaired but
are seldom wholly absent as the direct result of perforation.
Obliteration of liver dulness and signs of free fluid in the
abdominal cavity are of value but are not always free from
ambiguity.

It is necessary to say something about blood counts to
which, however, I think undue importance has lately been
attached in relation to acute abdominal affections. Leuco-
cytosis has been observed quickly to follow the onset of
perforation in a considerable number of cases. As is now
well known from the work of Thayer, Cabot, and others, in
uncomplicated typhoid fever the leucocyte count as a rule
is low. Oabot 13 states that of 1000 cases in which the blood
was examined on entering hospital 69’3 per cent. had a count
of less than 7000 per cubic millimetre and 97 per cent. had
less than 11,000, and from Thayer’s observations it appears
that as the disease progresses the leucocyte count falls. With
the onset, however, of any inflammatory complication a
decided increase in the number of leucocytes is usually to be
observed. Perforation is one of the complications which
may give rise to it, but others are phlebitis, otitis media,
secondary septic infection, cholecystitis, &c. Leucocytosis
has been, moreover, absent in observed cases of perforation
especially in very exhausted patients. According to Cabot
leucocytosis occasionally occurs when no complication is

present as far as can be ascertained during life. While we
may consider leucocytosis as a useful confirmatory sign it

13 Clinical Examination of the Blood, fourth edition, 1901.
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would be a mistake to place implicit reliance on its presence
or absence in a doubtful case. One cannot expect at present
that blood counts will be made in typhoid fever except in
hospitals. For the sake of completeness I regret that no
blood counts were made in either of our two cases, but, as I
have indicated, I do not attach much weight to leucocytosis
or its absence as an aid to diagnosis. In two recorded cases
there was a relative leucocytosis up to the time of perforation
when there was a decided diminution.
Dicgnosis.-We must not expect that we shall be able to

recognise the occurrence of perforation every time it happens.
Sometimes it gives rise to no characteristic symptoms. It

may occur in a patient already prostrate and more or less
unconscious and we cannot know of it until the necropsy
reveals it. It is some consolation, however, that symptoms
are most likely to be absent in the least favourable for opera-
tion. Dr. Thomas McCrae records that in one of his cases
there was no drop in temperature, no especial increase in
rapidity of pulse, no nausea or vomiting, no symptoms of
collapse, no obliteration of liver dulness, no muscle spasm,
no marked diminution of respiratory movements, no leuco-
cytosis." 

" In such a case a diagnosis of perforation is im-
possible.
We must also be prepared for mistakes in diagnosis.

In not a few cases has laparotomy been performed for sus-
pected perforation when none existed. It is satisfactory to
learn that no harm appears to have resulted as a rule, but
it is a mistake which all of us would wish to avoid.
Professor James Steward reports the case of a male, aged
25 years, who on the fifteenth day of illness was seized with
abdominal pain increasing in severity accompanied with
abdominal tenderness, especially over the left inguinal region.
Abdominal distension, rigidity, with disappearance of liver
dulness were made out later. The abdomen was opened, no
perforation was found, and the patient made a good recovery.
Dr. H. Cushing 15 relates a similar case. During a relapse a
girl, aged 15 years, was seized with sudden pain, vomiting,
and distension. No perforation and no sign of peritonitis were
found on laparotomy. No ill-effects, however, followed the
operation and the relapse followed the ordinary course, ending
in recovery. We have had one case of this kind at St.
Thomas’s Hospital in 1900. Perforation was suspected and
laparotomy was performed but no perforation was found and
there were no signs of peritonitis, but there was a gangrenous
patch close to the ileo-caecal valve.

It is the sudden onset of acute abdominal pain which most
usually gives rise to the suspicion of perforation and it is
needless to say that acute abdominal pain may suddenly
come on from many different causes apart from perforation.
All that one would insist on is that when pain comes on the
possibility of perforation should be carefully and thoughtfully
considered. I would direct especial attention to a valuable
study of abdominal pain in typhoid fever by Dr. McCrae 16 of
the Johns Hopkins Hospital. Dr. McOrae observed that in
161 out of 500 cases, or 32’2 per cent., abdominal pain was
present at some period of the attack other than the onset.
In 13 of these the pain was due to perforation, in 13 it was
associated with hoemorrhage, in 65 it could be attributed to
some known cause, but in no fewer than 70 cases there was
no discoverable cause for the pain. Fortunately, in the

majority of these the pain was neither very severe nor of
long duration. In 14 cases, however, besides pain there
were other abdominal symptoms and leucocytosis and all
these cases were the cause of much anxiety. Two patients
were operated on without any perforation being found, and
two died but nothing to explain the pain was discovered.

Peritonitis without perforcctio2.-When peritonitis oeours
without perforation there is great difficulty in making a
correct differential diagnosis. The usual absence of any
acute sudden onset of pain is perhaps the only point of dis-
tinction on which we can lay stress. When, however, non-
perfoiative peritonitis commences with sudden acute pain
we can scarcely hope to be able to distinguish it from

perforation. No doubt a good many cases of this kind have
been operated on as we find not a few recorded in literature.
Dr. Cushing ’7 has drawn attention to what he has called
the pre-perforative stage of ulceration in which a limited
inflammation of the serosa occurs prior to perforation. He

strongly advocates operative treatment at this stage. If we
could know that perforation was inevitable in such cases

14 Brit. Med. Jour., vol. i., 1901, p. 1463.
15 Johns Hopkins Hospital Reports, vol. viii.. 1900.

16 New York Medical Journal, May 4th, 1901.
17 Loc. cit.

then there could be no doubt as to the necessity for opera-
tion. But I do not think that we are justified in recommend-
ing laparotomy unless it is our belief that perforation has
already taken place.

- ACMctM.&mdash;It is, I consider, impossible to make a
differential diagnosis between perforation of the appendix
and perforation of a neighbouring part of the intestine, nor
is it a matter of any importance that one should be able to
do so. The surgeon will, of course, always examine the
appendix should a perforation not be discovered in the ileum
near the ileo-cascal valve.

Bo’T’e.&mdash;Not uncommonly intestinal haemorrhage is
associated with abdominal pain. When with pain there is
marked collapse perforation will very likely be suspected.
In certain cases perforation and haemorrhage are associated.
These cases are extremely difficult. The question is usually
whether the heamorrhage has been profuse enough to account
for the condition of collapse or shock. If the haemorrhage
be severe there will be blanching of the lips and marked
diminution in the number of red corpuscles as well as
increase in the number of leucocytes. If there are sym-
ptoms and signs pointing to perforation we must not be mis-
led because there has also been hdamorrhage.

Cholecystitis is characterised by abdominal pain, but the
pain is referred to the right hypochondrium. The pain may
be extremely severe, as in a case reported by Da Costa where
the patient, a child, eight years of age, frequently shrieked
out on account of it. There is tenderness in the region of
the gall-bladder usually most intense a little above and to
the right of the umbilicus, and with the tenderness
muscular rigidity may be made out. A palpable tumour,
the enlarged gall-bladder, can be detected in many cases.
A slight degree of jaundice may be observed or bile may be
discovered in the urine. Leucocytosis may be present. The
seat of the pain and tenderness and the presence of a palpable
rounded tumour are the most important points in diagnosis.

Perforation of the gall-bladder will in many cases be
difficult or impossible to distinguish from perforation of
intestine. It is important, however, that the distinction
should be made for an abdominal incision in the right hypo-
chondrium is the proper position for an exploration of the
gall-bladder region. If there have been symptoms of chole-
cystitis then the diagnosis of perforation of the gall-bladder
may be made on the occurrence of such symptoms as have
been mentioned as characterising the onset of perforation of
intestine. Intense pain in the region of the gall-bladder
generally occurs at the onset of perforation.
Bihary colic due to gall-stones might give rise to a

suspicion of perforation. The site and character of the

pain, the absence of muscle spasm, and the character of
the pulse would help the diagnosis.

:7%?’c?KMM of the iliac veins has sometimes closely
simulated perforation and more than one such case has
been recorded where perforation has been suspected
and laparotomy has been performed. It gives rise to
severe abdominal pain of sudden onset, with vomiting
and nausea. Leucocytosis is usually well marked. Muscle
spasm and superficial tenderness will, however, be absent
and it will probably be found that there has been some
evidence of previous thrombosis of one or other femoral,
shown by pain and tenderness in the femoral or iliac region,
together with some oedema of the limb on the affected side.
Pneumonia sometimes gives rise to pain referred to the

abdomen and the onset of pain may be preceded by vomiting
and a rigor. The pain, however, is usually attended by a
catch in the breath and the respirations are rapid and
shallow. Physical examination of the lungs will probably
reveal the presence of abnormal signs, while the abdomen
will be found free from rigidity and local tenderness.

Conclusions.-Every case of typhoid fever should be looked
on as one of possible perforation, for which emergency the
medical man in attendance should be from an early stage
of the illness thoroughly prepared and have all in train for
prompt action. In a hospital there ought to be no difficulty
in having the operation performed without delay once the
diagnosis is made. In private practice, however, much time,
every moment of which is of importance, may be lost unless
the practitioner has made all the necessary arrangements
beforehand, and has seen to it that he can quickly obtain the
services of a competent surgeon. In order that the operation
may be successful the sooner it is performed after the occur-
rence of perforation the better and an early diagnosis is

accordingly of the greatest importance.
I strongly recommend you to study the schedule of
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specific instructions to be followed in cases of typhoid
fever drawn up by Professor Oslerl8 of Baltimore, to
whom we owe much for his most practical observations
on perforation and perforative peritonitis in typhoid fever.
The following schedule is Dr. Osler’s with slight modifica-
tions. 1. Every nurse in attendance on a case of typhoid
fever should have precise and definite orders at once to

report to the medical man in charge if the patient should
complain of abdominal pain or vomit or hiccough, or if
there be a sudden change in the rate or character of the

pulse or respiration, or evidence of collapse. If there be

pain, vomiting, hiccough, or collapse she should specially
note the character and rate of the pulse, take the tempera-
ture, observe the patient’s expression, and inquire into the
seat and nature of the pain. She may endeavour to relieve
the pain by the application of hot fomentations, &c. 2. The
medical man when he arrives will note the same points, with
special reference to the mode of onset and character of the
pain and will particularly observe the state of the abdomen :
(1) whether distended, flat, or retracted ; if there be dis-
tension, whether uniform and general or localised ; (2) the
presence or absence of respiratory movements of the abdo-
minal wall, both above and below the umbilicus ; (3) the
presence or absence of tenderness and its extent and of

rigidity or muscle spasm ; and (4) the extent of liver dulness
and the presence or absence of dulness in the flanks. He ’’
may also make a rectal examination for tenderness or fulness
between the bladder and the rectum. In addition he will note
(1) the facies, pallor and sweating ; (2) the pulse, its rhythm,
rate, and force, and repeat his observations at short intervals ;
(3) the temperature ; (4) the respiration, its frequency and
character ; and (5) a blood count may be helpful.
If the medical man in charge suspects perforation he will do

well to summon at once the surgeon he has already selected
as the operator and to complete the necessary arrangements
for operation, and he will probably also wish to summon
a physician to share the responsibility of the diagnosis.
He will see to it that as a provision against shock there is
a sufficiency of hot-water bottles, blankets, and stimulants ;
that there are plenty of basins and towels and a good supply
of hot recently boiled water ; that there are a suitable table
and a good light for operating ; and that a carbolic compress
is applied to the patient’s abdomen. If there is shock it will
be well to administer saline infusion either subcutaneouslv
or directly into the veins. An enema of a few ounces of
strong black coffee may also be given. Hitherto nearly all
the cases in which operations have been performed and lives
have been saved have been in hospital practice. Let us
hope that equally good results will before long be obtained
in private practice. There can be no greater satisfaction
to a general practitioner than to feel that he has snatched
a patient from the very jaws of death. To this end he must
be prepared for the emergency as well as possess the acumen
to recognise it.
CASE 1. (From notes taken by Dr. J. L. Lock and Dr.

T. W. S. Paterson, house physicians, and Mr. Gilks, Mr. Jays,
and Mr. Snell, clinical clerks. )-A man, aged 22 years, was
admitted to St. Thomas’s Hospital on Oct. 17th, 1901. He
first felt ill on the 13th and stayed in bed on the 14th, but
went to work on the two following days. On the 16th his
head ached so severely that he had to leave work by mid-
day. He vomited on the evening of the 15th or 16th. He
was described on admission as being a well-nourished young
man. There were several rose-coloured spots, which faded on
pressure, scattered over the lower thoracic region and the
abdomen. The spleen was just palpable. The abdomen
moved well and was nowhere tender. The tongue was slightly
furred. The pulse-rate was 78 and the temperature was
102 60 F. The urine was normal and there were no signs of
disease in the heart or the lungs. On the 21st he complained
of headache and of pain in the abdomen. The Widal reo
action test was negative. On the 23rd there was tenderness
on pressure over the right iliac fossa. On the 29th it was
noted : "Patient was sick last night, but has complained
of nausea several times before. No abdominal pain now.
Bowels usually opened naturally ; semi-solid yellow stools.
No complications. Never any delirium and sleep has been
good and regular. Spots still present but spleen no longer
palpable." On the 30th the Widal reaction test was positive.
On Nov. 2nd the patient had been sick during the night, but
his tongue was cleaner and he was feeling better. The fever
asted about 30 days and then from the 13th to the 21st the
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temperature was normal. On the 23rd the patient ate some
hard biscuits and chocolate which he had obtained sur-

reptitiously. The same night his temperature rose to 102&deg;
and this rise proved to be the beginning of a relapse. On
the 30th spots reappeared on the abdomen. The tempera-
ture reached 104&deg; on Dec. 1st and 2nd. The bowels continued
constipated, as they had been throughout the illness, only
acting every second or third day, usually after an enema.
On the evening of the 3rd, at 10. 20 P. M., the patient was
awakened with a sharp pain in the right iliac fossa, so severe
that it made him writhe. Soon, however, after passing a
light-coloured motion he felt relieved and went off to sleep
again. At 12.30 A.m. he again complained of pain. The
abdomen was then distended and did not move at all in the
lower part on respiration, but was resonant all over except in
the flanks where shifting dulness could be made out. The
liver dulness was completely obliterated. Tenderness in the

right iliac region was extreme. The pulse was 95, full and
regular, and the respiration- rate was 26. As no urine had
been passed for several hours 12 ounces of urine were drawn
off by catheter, much to the relief of the patient. At
1.30 A.M. the abdomen was moving with respiration. The
pulse was 95, full and regular ; the respirations were 25 ; and
the temperature was 102’4&deg;. At 3.30 A. ns. it was noted:
’’ Patient has been to sleep. Abdomen moving with
respiration. Liver dulness still absent. Tenderness in the

right iliac fossa on deep palpation. Signs of free fluid in
abdomen still present although less marked. Pulse 95 ;
respirations 25; temperature 102’ 4&deg;." At 5.30 A.M.:

"Patient has had more sleep but has felt sick and has
retched once. Abdomen tender and more distended. Move-
ment with respiration less. Liver dulness absent. Signs of
fluid in abdomen still obtained. Pulse 95, regular and full ;
respirations 26 ; temperature 1024&deg;." " At 8.30 A.M.:

"Patient has vomited some dark greenish-yellow fluid con-
taining a clot like curdled milk. Abdomen tender.
Movements absent in lower part. Fluid thrill detected
for the first time; other signs as before. Pulse 95,
regular and full ; respirations 28 ; temperature 97&deg;."
Dr. Mackenzie was informed of the critical condition of the
patient and at his request Mr. Battle saw the patient, on
whom he decided to operate. Operation was performed at
10.30 A.M., 12 hours after the onset of symptoms of per-
foration. The anaesthetic used was chloroform. An incision
was made below the umbilicus in the median line and
the peritoneum was opened. Immediately under the incision
there was a collection of thin yellowish fluid and the
intestines showed some exudation of lymph on the surface.
Coming from the upper angle of the wound was a thin tongue
of omentum adherent at its tip to a coil of small gut which
appeared paler and more contracted than the coils around.
On pulling on this piece of omentum the intestine rotated
and showed a perforation from which fluid exuded. The
perforation was sharply cut, somewhat circular, and about
one-eighth of an inch across. A silk suture was placed
across this opening to draw the edges together and it
held well. The space affected was invaginated with
Lembert’s sutures (No. 00 silk). The abdomen was then
washed out with sterilised saline solution and the wound
was closed in layers, a tube being left in the lower part.
On the 5th, the morning after the operation, it was noted :
" The patient lies on his back, does not seem distressed, and
takes an intelligent interest in things around. He has slept
at intervals during the night. He has been given teaspoonfuls
of brandy-and-milk and peptonised milk but has been unable
to keep them down. His eyes are somewhat sunken. The
alse nasi dilate slightly on inspiration. Voice hoarse. Tem-

perature subnormal ; pulse, 84 ; respirations, 30. Wound
dressed at 11 A.M. Discharge into dressings small in amount
and free from smell. Abdomen not distended and moving
well on respiration. Liver dulness normal." On the 6th it
was noted : " Slept well yesterday afternoon and has had no
pain since. No vomiting since 7 P.M. last night. About six
ounces of milk and soda-water taken in last 24 hours. Eyes
less sunken. No abdominal distension or tenderness. Pulse

74, good tension. Temperature still subnormal." On the
7th it was again noted : "Bowels have acted naturally
three times, the first movements since the operation."
The bowels were loose from the llth to the 16th. The
stitches of the abdominal wound were taken out on the 12th.
Some suppuration occurred in the deeper part of the wound
and a small abscess containing about three drachms of foul-
smelling pus was opened on the 16th. Otherwise the progress
was uneventful. The pyrexia which was interrupted for
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CHART 1 (CASE 1). CHART 2 (CASE 2).

Description of Chart 1 (Case 1).
A. On this date the Widal reaction was

tested and was found to be negative.
B. On Oct. 30th the Widal reaction was
found to be positive. c. Symptoms of
perforation commenced on Dec. 3rd at
10.20 P.M. D. Mr. Battle operated on
Dec. 4th at 10.30 A.M. E. On Jan. 22nd

the Widal reaction was found to be

positive. F. On Feb. 22nd an abscess
was incised on the;right side of the old
scar. G. The patient was discharged on
April 9th, 1902.

Description of Chart 2 (Case 2).
A. On this date the Widal] reaction was
tested and was found to be negative.
B. Symptoms of perforation occurred on
the morning of July llth and Mr. Battle
operated the same day at 7.15 P.M.

c. After this date the temperature re-
mained normal and the patient was
discharged recovered on Sept. 10th,
1902.
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a time by the perforation and operation resumed its ordinary
course on Dec. 9th and ended on Jan. lst, 1902. The tem-

perature was subnormal from Jan. 3rd to 14th. The patient
was allowed light solid food from the 5th. On the 14th he

supplemented his diet with oranges which he had contrived to
obtain. On the same day his temperature rose to 1010 and
pyrexia continued until the 25th. He then appeared to be
doing very well. He was allowed solid food again on

Feb. lst and got up for the first time on the 12th. On the
18th he managed to procure and to eat an apple and a banana
in spite of all his previous warnings. The same night the
temperature rose to 1000 F. and next day it was 102&deg;. It
looked as if a third relapse was beginning. On the 21st the
abdomen was swollen, especially on the right side, where it
was also painful and tender. Some peristaltic movement
was visible. Next day the temperature was 102&deg; and the
abdomen was still tense and tender. There were paroxysms
of pain which, starting from a point to the right of the
umbilicus, travelled to the left flank and thence across the
abdomen to the right flank. At 11 A. M. after an enema he
had a copious motion and was relieved. At 7.30 P.M. Dr.
Mackenzie saw the patient and thought there was probably
some local suppuration. The abdomen was still very tense,
especially on the right side, where it was also tender. It
was motionless during quiet breathing but moved fairly well
on deep inspiration. Mr. Battle opened the abdomen to the
right of the old scar. The muscle seemed oedematous and
on dividing it thin pus exuded which, in Mr. Battle’s

opinion, proceeded from a localised peritoneal abscess.
A culture of the pus was taken and proved to be sterile.
After this abscess was opened there was no more pyrexia.
The patient vomited once on March 9th and five times on
the 10th. On the evenings of the 10th and the 15th he
again had paroxysmal attacks of severe abdominal pain,
during which distinct peristalsis was visible, while gas could
be felt and heard passing along the intestine. The pain was
referred to the epigastrium and travelled from left to right.
The region of the epigastrium was very tender and there was
distension in the right iliac region. He had another attack
of acute pain in the abdomen on the 31st. The abdomen
was distended and vomiting occurred three times in three
hours. This, however, fortunately proved to be the last
attack of pain he had. He was discharged on April 9th and
has kept well since.
CASE 2. (From notes taken by Dr. K. E. Crompton, house

physician, and Mr. Pinches, clinical clerk.)-A man, aged
28 years, was admitted to St. Thomas’s Hospital on July 7th,
1902. On June 30th, after a heavy day’s work, he had been
suddenly taken ill with pains shooting across the forehead
and of a stabbing character in the back. He worked the
next day although the pains grew worse. On July 2nd he
again went to work, but feeling so ill he soon returned home
and went to bed. On the morning of the 3rd he woke up
feeling very chilly, shivered, and then sweated profusely
and his pains continued during the day. On the 4th
he had several rigors and vomited after food. On the 5th,
however, he was able to go out and to visit his medical
attendant. On the 6th he felt pain in the epigastric
region and his head and back were worse. On July 7th,
as he was on his way to the hospital, he turned giddy
and fell. He was a well-developed man with flushed
perspiring face and slightly sunken eyes. The abdomen
was well covered and moved well. There was slight dis-
tension in the left iliac fossa which, as well as the epi-
gastrium, was tender to palpation. There were no typical
typhoid fever spots visible. The lower end of the spleen was
just palpable below the left costal margin. The tongue was
very dry, white at the edges, and covered with a thick brown
fur down the centre. There were no abnormal physical signs
in the heart or lungs. His pulse was 80, full and bounding,
and his respirations were 36. The urine was normal. He
had had no action of the bowels since the commencement of
his illness. The Widal test was negative on the 8th. The
variations of the temperature, from 100&deg; to 103&deg; F., during
the first four days are to be seen on the chart. On the
morning of the llth it was noted : "Pain in the epigastric
region on coughing, where there is some tenderness on

pressure. Slight soreness of throat. Headache much relieved.
Tongue cleaner. Bowels well opened after enema. Tempera-
ture 100’6&deg; ; pulse 68, good tension ; respirations 26." " At
1.30 P.M. there was a sudden onset of abdominal pain, re-

ferred principally to the neighbourhood of the umbilicus,
but also to the right iliac region. Vomiting occurred
soon after the onset of pain. He was seen at 2.15 P.M.

and then the abdomen moved poorly on respiration, the right
side especially being rigid, resistant, and tender to palpa-
tion. The pulse was 84 and the temperature was 102’60. At
4.30 P. M. he looked much worse. His expression was anxious
and his eyes were sunken. He lay with the knees drawn up
and complained much of the abdominal pain which the
application of hot fomentations had failed to relieve. The

pain, which was most severe round the umbilicus, was
aggravated by coughing or taking a deep breath. The
abdomen did not move with respiration and was held rigid.
The resistance and tenderness were very marked, especially
in the right iliac region. There was no dulness in the flanks
and the liver dulness was not encroached on. The pulse was
now 104 and smaller than before, but the temperature was
unaltered. The symptoms and the result of examination

clearly pointed, it was thought, to perforation. Mr. Battle
operated at 7.15 P.M., five and three-quarter hours after
the onset of the acute pain. The anaesthetic was

gas and ether. A four-inch vertical incision was

made in the middle line from about one inch below the
umbilicus. The peritoneum was divided and when the
coils of intestine were exposed some thin, light-yellow pus-
like fluid containing some small yellowish masses was

seen separating them, but there was no appreciable fsecal
smell. On tracing the small intestine downwards towards
the ileum there was soon found a round clean-edged per-
foration about a quarter of an inch in diameter with a

slough adherent to it on its inner side. The perforation
was closed by Lembert’s sutures. After the abdominal
cavity had been washed out the peritoneum was closed with
silk stitches and the skin incision with a continuous stitch.
The patient’s condition at the end of the operation was good.
He passed a quiet night but did not sleep much. Hypo-
dermic injections of one-twentieth of a grain of hydrochlorate
of strychnine were given at 8.15 and 11 P.M. and at 4 A. M.,
and a hypodermic injection of a quarter of a grain of tartrate
of morphia was given at 11 P. M. Vomiting occurred twice
in the night. Spoonfuls of hot water were given when asked
for. On the next morning (the 12th) he looked decidedly
better and except for some abdominal pain on coughing he
was quite comfortable. The tongue was moister and cleaner.
The pulse was 92 and the temperature was 97&deg;. On the
14th he passed a fairly good night. His bowels were opened
by enema on the previous day. There was no pain except
on coughing and then only at the site of incision. The

pulse was 88, full, and the temperature was 100  6&deg;. His
diet was one of milk and beef-tea. The Widal reaction test,
which was negative before the perforation, was now found
to be positive. The bowels were constipated, only acting
after an enema, until the 27th, when five loose stools,
three of which contained blood, were passed in 24 hours.
On the 28th the bowels acted three times, a little blood
being present each time. On August 2nd there were

two loose stools, in one of which there were a few
streaks of blood. After August 4th the temperature did
not rise above 990 and convalescence set in. The only
trouble was the abdominal wound which gaped at first
and suppurated, necessitating dressing four times a day
with chlorinated soda for several weeks. It did not heal up
completely until the beginning of September. The patient
was discharged well on Sept. 10th, but was, however,
readmitted on Sept. 18th on account of pain in the right
knee. There was a tender spot on the extensor surface of
the right thigh three inches above the patella. The right
inguinal glands were slightly enlarged but were not tender.
With rest in bed, hot fomentations, &c., the pain subsided
and the patient was again discharged on Oct, 17th. He
resumed his work as a corn porter and continued well and
strong until January, 1903. He was then admitted under Mr.
Battle’s care complaining of severe pain in the abdomen
which had followed a slip when carrying a sack of corn. He
had vomited soon afterwards and referred his pain - two the
region under the old scar. There was, however, nothing
abnormal to be seen and his symptoms soon subsided with
rest in bed and the application of hot fomentations.

DURSLEY (GLOUCESTERSHIRE) DRAINAGE SCHEME.
- own Sept. 18th, at the meeting of the joint committee ap-
pointed to deal with the Darsley and Cam drainage- scheme,
a tender for .813,362 was accepted for carrying out the work.
A commencement will be made in a few days and Mr. Eyre,
who contributed .81000 towards the cost, will perform the
opening ceremony.


